Thallium-201 (20'T1) myocardial perfusion imaging allows definition of zones of myocardial infarction and ischemia. The temporal changes in sequential quantitative 201 infarct imaging was studied 4 and 24 hours in dogs subjected to closed-chest anterior wall myocardial infarction. A temporal decrease in 201TI imaged infarct areas was noted in 10 of 13 animals. In no animal did the infarct area increase. The imaged infarct area decreased by an average of 30% from 12.9 ± 6.2 cm2 at 4 hours to 9.1 ± 5.1 cm2 at 24 hours (p < 0.001), and involved 34 ± 16% of the total 201TI left ventricular distribution at 4 hours and 22 ± 14% at 24 hours (p < 0.001). The magnitude of temporal change in imaged infarct area was not predicted by initial image defect or final histopathologic infarct size. Thus, the results of 201 T I infarct imaging in the early period of infarction are clearly dependent upon the time at which the procedure is performed.
INTRODUCTION
Thallium-201 (201Tl) myocardial perfusion imaging has been shown to be of value for detection of regions of left ventricular ischemia and infarction [1] [2] [3] [4] [5] . The pathophysiologic basis for the utility of 201T1 imaging resides in the excellent correlation between myocardial tissue levels of the radionuclide and (a) radioactive microsphere estimates of myocardial blood flow, (b) tissue creatine kinase estimates of regional myocardial viability, and (c) histopathologic evidence of myocardial necrosis [6, 7] . Furthermore, in animals subjected to closed-chest anterior myocardial infarction, a good correlation has been noted between the size of 201T1 myocardial perfusion defects determined by quantitative imaging at 24 hours and histopathologic infarct size [8] . A similar linear correlation has been reported in man when the size of antemortem 201TI perfusion defects were compared to postmortem assessment of infarct size [9] .
These studies indicate the potential of quantitative 201T1 imaging for the serial 597 assessment of infarct size. However, several observations made during clinical 201TI infarct imaging suggest that the temporal sequence of imaging is of major importance, necessitating significant standardization prior to employing the technique in a quantitative manner for infarct sizing [4] . First, the sensitivity of 20111 imaging for infarct detection is maximal in the first hours after infarction. A 37 photomultiplier tube scintillation camera (Searle LFOV) equipped with a parallel hole high resolution collimator and interfaced with a small computer (PDP8, Digital Corporation) was used for all studies. Animals were imaged in the 400 left anterior oblique position using a 20 percent energy window centered around the 80 keV photopeak of 201T1. Analog images of 400,000 counts were obtained on both Polaroid and X-ray film. Data also were acquired simultaneously on computer and stored on magnetic tape for subsequent off-line quantitative image analysis.
A separately injected 201T1 (as thallous chloride, New England Nuclear Corporation, Billerica, MA) dose was used for each of the two studies. The 4-hour image was performed following injection of 1.0 mCi of the radionuclide; while a 2.0 mCi dose of 201T 1 was employed for the 24-hour images. The large 201T 1 dose used in the second imaging procedure was chosen in an attempt to compensate for residual activity emanating from the initial dose of the 73-hour half-life radionuclide. Images were obtained beginning 10 minutes after 201TI injection. Imaging time averaged 7 [8] . Abnormal zones of decreased 201Tl uptake were expressed both as a percentage of the total 201T1 left ventricular area and as an absolute area (since the image of the 39 cm diameter detector is stored in a 64 addressed diameter, each address will represent 0.378 cm2).
Following the 24-hour imaging procedure, the animals were sacrificed. The hearts were excised immediately and cut transversely in 1-2 cm intervals. The slices were trimmed of epicardial fat and coronary arteries, weighed, and incubated in a buffered tetrazolium solution (2,3,5- and 2). In 2 animals the infarct defect noted at 4 hours was barely discernible at 24 hours. Infarct area in the remaining 3 animals was unchanged; in no animal did the 20IT1 infarct area increase. The imaged infarct area averaged (± SEM) 12.9 ± 6.2 cm2 at 4 hours, and 9.1 ± 5.1 cm2 at 24 hours (Fig. 3) . This average decrease in infarct area of 30 percent was highly significant (p < 0.001). The image infarct defect involved 34 ± 16% of the total 201T1 left ventricular distribution at 4 hours, and 22 ± 14% at 24 hours (p < 0.001).
Histopathologic infarct size in the 13 animals averaged 18 ± 5 gm and involved 16 ± 3% of the left ventricle. Attempts were made to determine if 24-hour histopathologic infarct size was a predictor of the magnitude of change in image 201T1 infarct area over the initial 24 hours of infarction. That is, within the range of infarcts studied, can a greater percentage decrease in imaged infarct area be expected in large or small infarcts? However, no meaningful correlation was noted (r = -0.16) between the decrement in imaged infarct areas and final pathologic infarct size (Fig. 3) . Likewise, no meaningful correlation (r = 0.38) was evident when comparison was made between the size of the initial 4-hour 201T1 infarct area and its subsequent diminution in size 20 hours later (Fig. 3) . DISCUSSION
The results of the present study indicate that a significant decrease in the size of experimentally induced infarct images with 201T1 can be expected when animals are studied between 4 and 24 hours following infarction. This decrease occurs in the absence of any intervention designed to limit infarct size. Furthermore, neither the extent of the initially imaged perfusion defect associated with infarction, nor final [4] . Currently, this radionuclide imaging technique is employed frequently for clinical infarct definition. Optimal results are forthcoming when patients are imaged as early as possible after admission. Intrinsic temporal variation in imaging patterns must be considered if this approach is to be applied investigationally to the study of interventions designed to modify ischemic necrosis. Our data would indicate that for this imaging technique to be used most appropriately, great care must be taken to standardize the time following infarction during which studies are obtained. In addition, if early images indicate the extent of both ischemia and infarction and late images only the extent of infarction, evaluation of sequential image patterns may provide prognostic insight into the amount of myocardium remaining at risk for subsequent infarction.
